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The reaction of cyclohexyl isocyanide and alkylidene 
Meldrum's acid (systematic name 2,2-dimethyl-l,3-dioxane- 
4,6-dione) in the presence of cyclohexyl ketoxime and 
dichloromethane as solvent resulted in the title compound, 
2C28H43N3O5H2O. One methylene group of the cyclopentane 
ring was found to be disordered and was refined with 
occupancies 0.75:0.25. Intramolecular N— H- ■ O hydrogen 
bonds occur. The crystal structure is stabilized by inter- 
molecular N— H- ■ O and O— H- • O hydrogen bonds. 

Related literature 

For the biological activity of isoxazoles, see: Conti et al. (1998); 
Kang et al, (2000); Ko et al (1998); Mishra et al. (1998). 




H,0 



Experimental 

Crystal data 

2C28H43N305-H20 

M, = 1021.32 
Triclinic, PI 
a = 11.3084 (6) A 
b = 12.3119 (7) A 
c = 20.7904 (11) A 
a = 102.686 (1)° 
P = 103.104 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
28848 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.047 
wR(F 2 ) = 0.120 
S = 1.03 

11931 reflections 
675 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 93.100 (1)° 
V = 2733.9 (3) A 3 
Z = 2 

Mo Ka radiation 
/a = 0.09 mm -1 
T = 100 K 

0.60 x 0.50 x 0.10 mm 



11931 independent reflections 
9099 reflections with / > 2o(l) 
R iM = 0.028 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Aytw = 0.38 e A~ 3 

Apmh>= -0.25 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


N2A-H2AA- ■ 05A 


0.88 


2.09 


2.9371 (18) 


161 


N3A-H3AA-01W 


0.88 


2.00 


2.8662 (19) 


170 


N2B-H2BA- ■ 05B 


0.88 


2.10 


2.9330 (18) 


157 


N3B-H3BA- ■ 03A 


0.88 


2.07 


2.9238 (17) 


163 


01W-H1WM---04B 1 


0.85 (3) 


1.90 (3) 


2.7433 (18) 


169 (2) 


OlW-Hl WB- ■ 04A U 


0.89 (2) 


1.88 (2) 


2.7569 (18) 


170 (2) 


Symmetry codes: (i) — x - 


- 1, -y + 2, -z - 


- 1; (ii) j; + 


l,v,z. 





Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2097). 
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Bis[A^-cyclohexyl-l-(2-{l-[(cyclohexylamino)carbonyl]cyclohexyl}-3,5-dioxo-l,2-oxazolidin-4- 
yl)cyclopentanecarboxamide] monohydrate 

E. Sheikhhosseini, F. Vafadarnejad and A. Habibi 
Comment 

Isoxazoles play an important role in heterocyclic chemistry and have served as versatile building blocks in organic synthesis. 
They have long been targeted in synthetic investigations for their known biological activities and pharmacological properties 
such as hypoglycemic, analgesic, anti-inflammatory and anti-bacterial activities (Conti et ah, 1998; Mishra et al, 1998; 
Ko et ah, 1998; Kang et ah, 2000). The title compound was formed by reaction of cyclohexyl isocyanide and alkylidene 
Meldrum's acid in the presence of cyclohexyl ketoxime in dichloromethane as solvent. Fig. 1 shows the crystal structure 
of the title compound. The cyclohexyl and cyclopentyl rings have the normal shape (chair conformation for cyclohexyl 
and twisted envelope conformation for cyclopentyl ring), bond lengths and angles. Their planes align almost perpendicular 
in respect to the isoxazole core. The crystal structure is stabilized by N — H— O and O — H— O hydrogen bonds (Table 1, 
Fig. 2). Both molecules in the asymmetric unit interact by N3B — H3BA— 03A hydrogen bonding with D— A distance of 
2.9238 (17) A. There is also a N2B— H2BA-05B intermolecular hydrogen bonding with D-A distance of 2.9330 (18) 
A. The water molecule connects the molecules by N3A— H3AA-01W, OIW— H1WA-04B {-x + 1, -y + 2, -z + 1) and 
OIW— H1WB-04A (x + 1, y, z) hydrogen bonds with D-A distances of 2.8662 (19), 2.7433 (18) and 2.7569 (18) A 
respectively. 

Experimental 

The title compound was prepared by reaction of cyclohexyl isocyanide (4 mmol, 0.439 g) and alkylidene Meldrum's acid 
(2 mmol, 0.421 g) in the presence of cyclohexyl ketoxime (2 mmol, 0.226 g) in dichloromethane at room temperature 
within four hours. After evaporating the solvent, a white powder was separated from the reaction mixture. Crystallization 
and single-crystal preparation was done from an ethanol solution. Colorless crystals were obtained after two weeks at room 
temperature. 

Refinement 

The hydrogen atoms of the water molecule and NH groups were found in a difference Fourier synthesis. The hydrogen 
atoms of the water molecule were refined in an isotropic approximation. The other hydrogen atoms were refined using a 
riding model with the f/i S0 (H) parameters equal to 1.2 (7 eq (Ci,Nj) and C— H = 0.99 and 1.00 A, and N— H = 0.88 A. In 
molecule B, atom C19 is disordered over two positions with occupancies 0.75/0.25. 
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Figures 




Fig. 1. Molecular structure of the title compound with thermal elliposids drawn at 50% prob- 
ability level. Hydrogen bonds are shown as dashed lines. Hydrogen atoms not involved inhyd- 
rogen bonds have been omitted for clarity. 



Fig. 2. Unit cell packing diagram of the title compound. Hydrogen bonds are shown as dashed 
lines. 



Bis[iV-Cyclohexyl-1 -(2-{1 -[(cyclohexylamino)carbonyl]cyclohexyl}-3,5- dioxo-1 ,2-oxazolidin-4- 
yl)cyclopentanecarboxamide] monohydrate 



Crystal data 




2C 2 8H43N 3 0 5 H 2 0 


Z = 2 


M,-= 1021.32 


F(000) = 1108 


Triclinic, PI 


D x = 1.241 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 11.3084 (6) A 


Cell parameters from 7443 reflections 


b= 12.3119 (7) A 


6 = 2.3-30.5° 


c = 20.7904 (11) A 


H = 0.09 mnT 1 


a = 102.686 (1)° 


T= 100 K 


(3= 103.104 (1)° 


Plate, colourless 


y = 93.100(l)° 


0.60 x 0.50 x 0.10 mm 


V= 2733.9 (3) A 3 





Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

28848 measured reflections 

11931 independent reflections 



9099 reflections with I> 20(7) 
R int = 0.028 

6max = 27.0°, 0 m ; n = 1 .8° 

£ = -14^14 
£ = -15^15 
/ = -26^26 



sup-2 



supplementary materials 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.047 

wR(F 2 ) = 0.120 
S= 1.03 

11931 reflections 
675 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 

Hydrogen site location: mixed 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[g 2 (F 0 2 ) + (0.0534P) 2 + 1.1858P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.38 e A~ 3 
Ap m i„ = -0.25 e A~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *IJJ 

^iso ' *^eq 


OlA 


-0.13320 (10) 


0.65250 (9) 


0.03789 (5) 


0.0176 (2) 


02A 


0.01027 (10) 


0.61354 (9) 


-0.01804 (5) 


0.0219 (2) 


03A 


-0.00419 (10) 


0.72134 (10) 


0.21203 (5) 


0.0223 (3) 


04A 


-0.39218 (10) 


0.84717 (10) 


0.09932 (6) 


0.0248 (3) 


05A 


0.05691 (10) 


0.85482 (9) 


0.09712 (6) 


0.0195 (2) 


N1A 


-0.13848 (12) 


0.67986 (11) 


0.10777 (6) 


0.0161 (3) 


N2A 


-0.19391 (12) 


0.89376 (11) 


0.10505 (7) 


0.0193 (3) 


H2AA 


-0.1201 


0.8723 


0.1095 


0.023* 


N3A 


0.25882 (12) 


0.91251 (11) 


0.13761 (7) 


0.0190 (3) 


H3AA 


0.3303 


0.8948 


0.1572 


0.023* 


CIA 


0.06124 (14) 


0.64695 (12) 


0.10753 (8) 


0.0154 (3) 


H1AA 


0.0758 


0.5696 


0.1127 


0.018* 


C2A 


-0.01422 (14) 


0.63683 (12) 


0.03600 (8) 


0.0165 (3) 


C3A 


-0.02645 (14) 


0.68957 (12) 


0.15035 (8) 


0.0159 (3) 


C4A 


-0.26030 (14) 


0.70536 (13) 


0.11588 (8) 


0.0172 (3) 


C5A 


-0.35683 (14) 


0.61647 (14) 


0.06433 (8) 


0.0200 (3) 


H5AA 


-0.4393 


0.6368 


0.0672 


0.024* 


H5AB 


-0.3486 


0.6155 


0.0178 


0.024* 
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Symmetry codes: (i) -x+1, -y+2, -z+1 ; (ii) x+\,y, z. 
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